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(57) ABSTRACT 

Backlight correction by the following steps. The location of a 
dark distribution is determined, and a dark distribution histo 
gram ratio is calculated. Next, the location of a bright distri 
bution is determined, and a high-brightness slice set value is 
set. A determination is made as to whether or not a Subject is 
in a backlighted state. When the subject is not in a backlighted 
state, the high-brightness slice set value is used unchanged. 
On the other hand, when the subject is in a backlighted state, 
the dark ratio is normalized so that, for example, backlight 
correction is carried out so that a high-brightness component 
limiter value of an integration signal of a peak-value-detected 
output is decreased. 
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FIG 2 

START 

DETERMINE RATIO BETWEEN DARKEST DISTRIBUTION S1 
HISTOGRAM VALUE AND HSTOGRAM VALUE OTHER 
THAN THAT OF DARKEST DISTRIBUTION 
(THIS RATIO IS CALLED dark ratio) 

CALCULATE HIGH-BRIGHTNESS LIMITER VALUE JUST IS2 
BEFORE BRIGHTEST DISTRIBUTION OPD INTEGRATION 
DATA IS CLIPPED (THIS VALUE IS CALLED HIGH 
BRIGHTNESS SLICE SET VALUE) 

DOES dark ratio 
VALUE LE IN THE RANGE 
OF -60B ~ -300B2 

N ACCORDANCE WITH HOW 
LARGE OR SMALL THE 
dark ratio S, DECREASE 
HIGH-BRIGHTNESS SLICE SET 
VALUE, AND USE THIS VALUE 
AS THE HIGH-BRIGHTNESS 
LIMITER VALUE 

USE HIGH-BRIGHTNESS 
SLCE SET VALUE AS 
THE HIGH-BRIGHTNESS 
LIMITER VALUE 
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START FG. 3 
S11 SET HISTOGRAM STANDARD VALUE FOR 

DETERMINING DARK DISTRIBUTION 

S12 BASED ON HISTOGRAM WHICH IS SIX HISTOGRAM FRAMES 
WIDE BY FOUR HISTOGRAM FRAMES HIGH, DIVIDE INTO 
15 DISTRIBUTIONS FOR CALCULATION, AND DETERMINE 
WHERE THE DARKEST DISTRIBUTION IS LOCATED 

S13 CARRY OUT WEIGHTING OF VALUES OTHER THAN 
THOSE IN THE MIDDLE AND THEREAROUND 

S14 CONVERT RATIO BETWEEN DARKEST DISTRIBUTION 
HISTOGRAM WALUE AND HISTOGRAM WALUE 
OTHER THAN THAT OF DARKEST DISTRIBUTION 
INTO dB VALUE IN THE 0dB - -300B RANGE 

S15 CALL THS VALUE dark ratio 

S21 SET HISTOGRAM STANDARD VALUE FOR 
DETERMINING BRIGHT DISTRIBUTION 

S22 BASED ON HISTOGRAM WHICH IS SIX HISTOGRAM FRAMES 
WIDE BY FOUR HISTOGRAM FRAMES HIGH, DIVIDE INTO 
15 DISTRIBUTIONS FOR CALCULATION, AND DETERMINE 
WHERE THE BRIGHTEST DISTRIBUTION IS LOCATED 

S23 CALCULATE HIGH-BRIGHTNESS LIMITER VALUE 
JUST BEFORE BRIGHTEST DISTRIBUTION OPD 
INTEGRATION DATA IS CLIPPED 

S24 CALL THIS WALUE HIGH-BRIGHTNESS SLCE 
SET VALUE 

S3 - DOES dark ratio VALUE LIE IN -ERNGEO 6-3dB NO 

IF dark ratio S LESS THAN 0 
-6dB, USE THE HIGH-BRIGHTNESS 
SLICE SET WALUE AS THE HIGH 
BRIGHTNESS LIMITER WALUE 

CALCULATE dark ratio BY INVERSE 
OPERATION, AND NORMALIZE TO 
0x00-0xFF (INASCENDING ORDER) 

CALCULATE HIGH-BRIGHTNESS SLICE TT 

S53 FROM HIGH-BRIGHTNESS SLICE VALUE, NORMALIZED 
dark ratio VALUE, AND HIGH-BRIGHTNESS SLCE 
SET VALUE, DETERMINE HIGH-BRIGHTNESS LIMITER 
WALUE TO BE CLIPPED 
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FIG. 6A 

- HIGH-BRIGHTNESS SLCE LEVEL 
SET IN 1ST CYCLE 

OPD INTEGRATION - 2 N - - - - - - 
DATA OF 1ST CYCLE f--- a- HGH-BRIGHTNESS SLCE LEVEL 

SET IN OTH CYCLE 
OPD INTEGRATION 
DATA OF OTH CYCLE SINCE THERE IS A DIFFERENCE, 

IT CAN BE KNOWN THAT DATA 
ARE CLIPPED 

- HIGH-BRIGHTNESSSLICE LEVEL SET IN 1ST CYCLE 

OPD INTEGRATION -2-N----- 
DATA OF ST. CYCLE 

- SINCE THERE IS NO 
DIFFERENCE, IT CAN BE KNOWN 
THAT DATA ARE NOT CLIPPED 

OPD INTEGRATION 
DATA OF OTH CYCLE 
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FIG. 7 

FORMULA: 
0xFF" (dark ratio-0xFB00) / (threshold VALUE (0xFFOO)-0xFB00) 

BACKLIGHT 
DETERMINING 
ON THRESHOLD 

NORMALIZED NORMALIZED 
VALUE (D) VALUE (H) dark ratio 

FB00 

223.126 

NORMALIZED WALUE 
(dark ratio-FBOOh) 

1F 

3 F 

B F 

7 F 

DF 

F F 

- N 

NORMALIZED FFOOh-FBOOh NORMALIZED 
VALUE FFh (FF00 OOh) VALUE OOh 
(-6dB) (-30dB) 
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FIG. 8 

--- WHEN SLICE SET VALUE IS USED AS IT IS 
- SLICE SET VALUEX SLICE SE VALUE 10xFF 

300 

250 

200 

150 

100 

1 43 85 127 169 211 253 
22 64 106 148 90 232 
HIGH-BRIGHTNESS SLICE 
SET VALUE 
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CAMERADEVICE AND SHOOTING 
METHOD 

This is a continuation of application Ser. No. 09/794,972, 
filed Feb. 27, 2001, now U.S. Pat. No. 6,879,345, the entirety 
of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a camera device for per 

forming a shooting operation by converting, for example, 
image light from a subject into an electrical signal using an 
image pickup device. More particularly, the present invention 
relates a camera device which makes it possible to automati 
cally perform a predetermined backlight correction operation 
by detecting a backlighted State as a result of determining the 
ratio between the brightness level of a portion of-an imaging 
Surface of the image pickup device having the lowest bright 
ness level and the brightness level of a portion of the imaging 
surface of the image pickup device other than that of the 
portion having the lowest brightness level. 

2. Description of the Related Art 
Hitherto, a camera device which makes it possible to pre 

vent the taking of underexposed photographs by performing 
an overexposing correcting operation when it is determined 
that a subject is in what is called a backlighted State has been 
known. The technology of such a camera device is disclosed, 
for example, in Japanese Unexamined Patent Publication No. 
62-1 10369. In the invention which is disclosed in this docu 
ment, the tendency of the main Subject being positioned at the 
center of a screen with high probability is made use of. The 
imaging screen is divided into the center portion and the 
portions in the vicinity of the center portion. The brightness 
level of each portion is obtained in order to adjust the expo 
sure by the ratio between that of the center portion and those 
of the portions in the vicinity, whereby the main subject at the 
center of the screen is Suitably exposed. 
More specifically, in the camera device, when the bright 

ness of the Subject at the center area of the imaging screen and 
the brightness of the subject at the vicinity of the center area 
are detected, and it is found that the brightness of the subject 
at the center area is less than the brightness of the subject at 
the vicinity of the center area by an amount equal to or greater 
than a predetermined value, a determination is made that the 
Subject at the center area is in a backlighted State, so that an 
overexposing correcting operation is carried out during the 
shooting operation. When this is carried out, it is possible to 
prevent the mistake of taking a photograph in which the 
Subject at the center area is squashed and appears black due to 
underexposure. 

In addition, hitherto, a camera device for increasing an 
exposure standard value which is incorporated in the inside of 
the camera in order to perform an overexposing correcting 
operation when it is determined that the subject is backlighted 
is known. More specifically, in this camera device, a deter 
mination is made as to whether the level of an integration 
signal which is obtained when an output signal of for 
example, an image pickup device (that is, a charge-coupled 
device (CCD)) passes through an optical detecting circuit 
(OPD) is smaller than or greater than the exposure standard 
value which is incorporated inside the camera. If it is greater, 
an underexposing correcting operation is carried out, 
whereas, if it is Smaller, an overexposuring correcting opera 
tion is carried out. In the backlighted State, the exposure 
standard value is increased to perform the overexposing cor 
recting operation. When this is done, it is possible to prevent 
the mistake of taking a photograph in which the Subject at the 
center area is squashed and appears black due to underexpo 
SUC. 
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2 
Further, in recent years, a camera exposure control device 

has been disclosed in Japanese Unexamined Patent Publica 
tion No. 2-268080. In this device, in order to obtain a proper 
photometric value, a plurality of high-brightness clip circuits 
having different clip levels are provided. The device makes 
use of brightness signals which pass through the high-bright 
ness clip circuits having clip levels in accordance with shoot 
ing scenes. According to this device, when a determination is 
made that the shooting scene is backlighted, the brightness 
signal of the Subject is input through a high-brightness clip 
circuit having a low clip level in order to determine the pho 
tometric value. By adjusting the aperture of the iris dia 
phragm so that the photometric value is equal to the standard 
value, the mistake of taking a picture in which the Subject at 
the center area is squashed and appears black due to under 
exposure is prevented from occurring. 

In the method of performing an overexposing correcting 
operation by increasing the exposure standard value as 
described above, when, for example, a moving Subject, Such 
as an automobile, is to be photographed, the exposure stan 
dard value is increased and decreased many times under the 
environment in which determinations that the subject is back 
lighted and determinations that the Subject is not backlighted 
are mixed. Therefore, it may be necessary to think of ways to 
prevent unstable exposure controlling operations, such as by 
performing a delaying operation. 
On the other hand, in the method where the high-brightness 

component level of an integration signal (which is obtained 
after the output signal of the image pickup device (CCD) has 
passed through the optical detecting circuit (OPD)) is con 
tinuously previously measured in order to continuously 
change the high-brightness clip level in accordance with the 
degree of backlighting, the level of the integration signal of 
the optical detecting circuit (OPD) becomes smaller the more 
the clipping operation is performed. Accordingly, as the expo 
Sure controlling operation, an overexposing controlling 
operation is carried out as in the case where a determination 
that the amount of light incident upon the image pickup 
device (CCD) is small is made. Here, as shown in FIG. 11, it 
is not necessary to increase or decrease the exposure standard 
value, so that the conventional exposure controlling operation 
can be made use of as it is, making it possible to correspond 
ingly maintain the reliability of the system. 

However, in the method where the brightness of the subject 
at the center area and that of the subject in the vicinity thereof 
are compared as described above, when the main subject is 
located at both the center area and the vicinity of the center 
area of the screen, a difference between the brightness at the 
center area and that at the vicinity of the center area is 
decreased. Therefore, exposure correction may not be carried 
out because it sometimes cannot be determined that the sub 
ject is in a backlighted State even if it is in a backlighted State. 
In that case, the main subject is underexposed. 

In addition, the main subject is not always at the center area 
of the screen. When it is at the vicinity of the center area and 
is backlighted, the brightness of the subject at the vicinity is 
lower than the brightness of the subject at the center area. 
Therefore, exposure correction may not be carried out 
because it sometimes cannot be determined that the Subject is 
in a backlighted State even if it is in a backlighted State. In that 
case, the main Subject is also underexposed. 

SUMMARY OF THE INVENTION 

In view of the above-described problems, the present 
invention tries to overcome the problem that properbacklight 
correction cannot be carried out in conventional devices. For 
example, as discussed above, when the main Subject is at the 
vicinity of the center area, it sometimes cannot be determined 
that the subject is in a backlighted state even if it is in a 
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backlighted State. In that case, the main Subject is underex 
posed because proper exposure correction is not carried out. 

Accordingly, in the present invention, the bright and dark 
distributions on an imaging screen are detected, and, from the 
bright distribution, the peak value of the brightness signal is 5 
detected. Based on the degree of darkness of the dark distri 
bution, a high-brightness component limiter value of an inte 
gration signal of a peak-value-detected output of an optical 
detecting circuit (OPD) is decreased. Here, a shooting state 
which is like a shooting state which is created when the 10 
quantity of light incident upon an image pickup device (CCD) 
is Small is created in order to performan overexposing opera 
tion (that is, a rather bright exposure correcting operation), 
causing the screen to become bright, so that the effectiveness 
with which backlight correction is carried is increased. 15 

According to the present invention, there is provided a 
camera device for performing a shooting operation by con 
Verting image light into an electrical signal using an image 
pickup device. The camera device comprises means for set 
ting detection frames based on a division of an imaging Sur- 20 
face of the image pickup device into a plurality of portions, 
means for detecting the brightness level with every set detec 
tion frame, and means for calculating the ratio between the 
brightness level detected from the detection frame having the 
lowest detected brightness level and the average value of the 25 
brightness levels detected from the detection frames other 
than the detection frame having the lowest brightness level. In 
the camera device, when the obtained ratio is equal to or 
greater than a predetermined value, a determination is made 
that it is a backlighted State, so that a correcting operation is 30 
performed. 

According to the present invention, when the degree of 
darkness of the dark distribution is large, it is determined that 
the Subject is in a backlighted State. The high-brightness 
component limiter value of the integration signal of the peak- 35 
value-detected output of the optical detecting circuit (OPD) is 
reduced in order to create a shooting state like a shooting State 
which is created when the quantity of light incident upon the 
image pickup device (CCD) is Small, making it possible to 
perform an overexposing operation (that is, a rather bright 0 
exposure correcting operation). Therefore, nothing needs to 
be done to the system which controls the exposure in accor 
dance with how large or Small the quality of light incident 
upon the image pickup device (CCD) is. Consequently, the 
conventional system can be used as it is. Since it is not 45 
necessary to add complicated functions to the functions of the 
exposure calculating system, it is possible to maintain the 
reliability of the system. 

BRIEF DESCRIPTION OF THE DRAWINGS 50 

FIG. 1 is a block diagram of the structure of an embodiment 
of a camera device to which the present invention is applied. 

FIG. 2 is a simplified flowchart used to illustrate the opera 
tion of the camera device. 

FIG.3 is a detailed flowchart used to illustrate the operation 
of the camera device. 

FIG. 4 is a diagram used to illustrate histogram frames. 
FIG.5 is a diagram used to illustrate a high-brightness slice to 

level setting operation. 
FIGS. 6A and 6B are diagrams used to illustrate the high 

brightness slice level setting operation. 
FIG. 7 is a diagram used to illustrate a normalizing opera 

tion of a dark ratio value. 65 
FIG. 8 is a diagram which illustrates the tilt for clipping a 

high-brightness slice set value. 

55 

4 
FIG. 9 is a diagram which illustrates the relationship 

between a normalized dark ratio value, a high-brightness 
slice set value, and a high-brightness limiter value. 

FIG. 10 is a diagram used to illustrate the shifting of a 
histogram standard value during a backlight correcting opera 
tion. 

FIG. 11 is a diagram used to illustrate an exposure correct 
ing operation. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Hereunder, the present invention will be described with 
reference to the drawings. FIG. 1 is a block diagram of the 
structure of an embodiment of a camera device to which the 
present invention is applied. 

In FIG. 1, image light (which is represented by a broken 
line) from a subject (not shown) is incident upon an image 
pickup device (that is, a charge-coupled device (CCD)) 3 
through a lens system 1 and a diaphragm means 2. An imag 
ing signal which is formed in accordance with an image 
which is formed at an imaging Surface of the image pickup 
device 3 is supplied to a sample hold (S/H) circuit 4 in order 
to take out a desired image signal. Then, this signal is Supplied 
to an optical detecting circuit (OPD) 10 in order to take out 
signals such as an integration signal and a brightness level 
signal, which are required for various processing operations. 
Thereafter, the image signal which has been taken out from 
the sample hold circuit 4 is Supplied to a recording signal 
processor 5, and is formed into a predetermined recording 
signal. The recording signal is Supplied to a recording device 
6, and is recorded onto any recording medium (not shown). 
A signal from any type of operating means 7 is supplied to 

a microcomputer (that is, a center processing unit (CPU)) 8 
used for controlling the system. A control signal from the 
microcomputer 8 is Supplied to the recording signal process 
ing circuit 5 and the recording device 6 in order to control the 
recording of the image signal which has been taken out from 
the sample hold circuit 4 onto the recording medium (not 
shown). In addition, the signals such as the brightness level 
signal and the integration signal, which have been taken out 
from the optical detecting circuit (OPD) 10, are supplied to 
the microcomputer 8 in order to determine the content of the 
image signal which has been subjected to the imaging opera 
tion. Then, a control signal which is formed in accordance 
with the determined content is supplied to a driving circuit 9 
which is used to adjust the diaphragm means 2 and the expo 
Sure time (that is, the shutter speed) at the image pickup 
device 3. 

In the camera device, the processing operations for carry 
ing out the aforementioned backlight correction are per 
formed as illustrated in the flowcharts shown in FIGS. 2 and 
3. FIG. 3 is a flowchart used to illustrate the operation of a 
backlight correcting device used in the embodiment of the 
camera of the present invention. FIG. 2 is a flowchart which is 
a summarized form of the flowchart of FIG. 3, in which the 
processing operations are roughly divided into five process 
ing operations. 
When the processing is started, the location of a dark 

distribution is determined and a dark distribution histogram 
ratio is calculated in Step 1 shown in FIG. 2. More specifi 
cally, a histogram standard value for determining the dark 
distribution is set in the first step 11 shown in FIG.3. Here, the 
term histogram refers to the ratio of the area of the portion 
within the screen which is brighter than the standard value. 
The determination of the location of the dark distribution 
involves the detection of the distribution in which the area 
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where the histogram values are greater than the standard 
value within the screen is Smallest. The histogram standard 
value for determining the dark distribution is set such that it is 
adjusted to a location where there is a high probability that the 
area where the histogram values are greater than the standard 5 
value will be equal to or less than one-third of the total area. 

In Step 12, the location of the darkest distribution is 
detected. Here, a histogram consisting of histogram frames 
for determining the dark distribution is, for example, six 
histogram frames wide by four histogram frames high as 
shown in FIG. 4. However, any number of histogram frames 
may be used in the horizontal and vertical directions. If the 
histogram has at least one histogram frame in the vertical and 
horizontal directions, the same processing operations can be 15 
carried out as when the histogram which is six histogram 
frames wide by four histogram frames high is used. In that 
case, in order to simulate the processing operations using, for 
example, the histogram which is six histogram frames wide 
by four histogram frames high, a process is made to Succes- 20 
sively move the histogram frame whose horizontal length is 
one-sixth of the entire length and whose vertical length is 
one-fourth of the entire length in a 24 clock period so as to 
move once within the screen. 

10 

In the actual processing, based on, for example, the histo- 25 
gram which is six histogram frames wide by four histogram 
frames high, the histogram values are calculated by dividing 
into 15 distributions as represented, for example, by positions 
1 to F in FIG. 4 in order to determine the location of the 
darkest distribution. Here, the histogram values of the darkest 30 
distribution and the histogram values of the distributions 
other than that of the darkest distribution are called hst dark 
target values and hist dark nontarget values, respectively. 
Here, in order to make it possible to compare the histogram 
values (hst dark nontarget values) other than those of the 35 
darkest distribution and the histogram values (hst dark tar 
get values) of the darkest distibution interms of the same area, 
the average values thereof obtained after divided by their 
corresponding areas are used. 

After the histogram values have been obtained, the hist 40 
dark target values obtained from among each of the distribu 
tions are subjected to weighting operations in Step 13. The 
purpose of Step 13 is to increase the hst dark target values of 
the portions other than those of the centerportion and portions 
in the vicinity of the center portion in order to decrease the 
ratio of the dark distribution, as a result of which an overex 
posing correcting amount is decreased. In other words, the 
purpose thereof is to weaken the effect of the backlight cor 
recting operation by decreasing the overexposing correcting 
amount when the portions other than the center portion and 
the portions in the vicinity of the center portion are dark, so 
that a dark diff number which is discussed later does not 
become Small. 

45 

50 

More specifically, the position numbers shown in FIG. 4 
are separated into those which correspond to the positions 
which are to be subjected to backlight correction (that is, 
positions 2.5, 6,8,9, B, C, and E) and those which correspond 
to the positions which are not to be subjected to backlight 
correction (that is, positions 1, 3, 4, 7, A, D, and F). 

At the positions which are to be subjected to backlight 
correction, weighting operations using the expression hist 
dark targetx10h/10h (weighting value:1x)) are carried out. 

55 

60 

At the positions which are not to be subjected to backlight 
correction, weighting operations using the expression hist 65 
dark targetxset value A/10h (when the set value A is 15h, the 
weighting value is 1.3x). h represents a hexadecimal number. 

6 
Next, in Step 14, the ratio between the hist dark target 

values and the hist dark nontarget values is calculated using 
the following expression: 

dark diff-hst dark targetx100h/hist dark nontarget 

100h is included in the expression because numbers which 
are handled by a controlling Software are hexadecimal num 
bers. 100h is included for the purpose of preventing the result 
from always becoming Zero when the numeratoris Small, and 
for making 100h the center value (that is, Zero). 

Thereafter, in Step 15, the obtained dark diff number is 
converted into a dB value which falls within the range of from 
0 dB to -30 dB. The converted value is called the dark ratio 
value. This is the dark distribution ratio. 

After executing Step 15, the location of a bright distribu 
tion is determined and a high-brightness slice level setting 
operation is carried out in Step 2 shown in FIG. 2. More 
specifically, a histogram standard value for determining the 
bright distribution is set in Step 21 shown in FIG. 3. The 
determination of the location of the bright distribution 
involves the detection of the distribution in which the area 
where the histogram values are greater than the standard 
value within the screen is largest. This corresponds to the fact 
that the distribution in which the area where the histogram 
values are greater than the standard value is Smallest is a dark 
distribution. The histogram standard value for determining 
the bright distribution is set so as to be adjusted to a level 
where there is a high probability that the area where the 
histogram values are greater than the standard value is about 
one-third of the entire area. 

In Step 22, the location of the brightest distribution is 
detected. Here, the histogram consisting of histogram frames 
used for determining the bright distribution is, for example, 
six histogram frames wide by four histogram frames high as 
shown in FIG. 4. However, any number of histogram frames 
may be used in the horizontal and vertical directions. If the 
histogram has at least one histogram frame in the vertical and 
horizontal directions, the same processing operations can be 
carried out as when the histogram which is six histogram 
frames wide by four histogram frames high is used. In that 
case, in order to simulate processing operations using, for 
example, the histogram which is six histogram frames wide 
by four histogram frames high, a process is made to Succes 
sively move a histogram frame whose horizontal length is 
one-sixth of the entire length and whose vertical length is 
one-fourth of the entire length so as to move once within the 
screen in a 24 clock period. 

In the actual processing, based on, for example, the histo 
gram which is six histogram frames wide by four histogram 
frames high, the histogram values are calculated by dividing 
into 15 distributions as represented, for example, by positions 
1 to F in FIG. 4 in order to determine the location of the 
brightest distribution. Then, in Step 23, an integration frame 
having the same area as the histogram frame having the 
brightest distribution which has been determined in the 
above-described manner is set at the same location as a his 
togram frame having the brightest distribution. The setting of 
the integration frame is performed with respect to the optical 
detecting circuit (OPD) 10 by the control signal from the 
microcomputer (CPU) 8. 

Thereafter, in Step 24, an integration output signal of the 
optical detecting circuit (OPD) 10 from the integration frame 
is obtained while changing the high-brightness slice set value. 
The setting of the high-brightness slice level means limiting 
the high-brightness component of the integration signal, so 
that the more the high-brightness component is controlled, 
the lower the level of the integration signal becomes. Here, 
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the setting of the high-brightness slice level is changed in, for 
example, three clock periods as shown in FIG. 5. More spe 
cifically... if the three clock periods are defined in terms of 
cycle periods, they can be called a Zeroth cycle, a first cycle, 
and a second cycle, which are defined, for example, as 
described below. 

In the Zeroth cycle, a high-brightness slice set value which 
is less by a predetermined value than a high-brightness slice 
set value which is set in the next first cycle is set. 

In the first cycle, a high-brightness slice set value (which is 
greater by a predetermined value than the high-brightness 
slice set value set in the Zeroth cycle) is set. 
The second cycle is a non-operation cycle. 
If, in the next set of zeroth and first cycles, there is a 

difference between integration data from the optical detecting 
circuit (OPD) which reflects the high-brightness slice set 
value of the zeroth cycle which is less by a predetermined 
value and integration data from the optical detecting circuit 
(OPD) which reflects the high-brightness slice set value of the 
first cycle, the high-brightness slice set value is increased. 
Otherwise, the high-brightness slice set value is decreased 
until a difference is produced. 

The points of the operation are as shown in FIGS. 6A and 
6B. 

In other words, as shown in FIG. 6A, if the value of the 
integration data from the optical detecting circuit (OPD) 10 
set in the zeroth cycle is less than the value of the integration 
data from the optical detecting circuit (OPD) 10 set in the first 
cycle, a determination is made that the integration data from 
the optical detecting circuit (OPD) 10 are clipped, so that the 
high-brightness slice set values are increased. 
On the other hand, if, as shown in FIG. 6B, the value of the 

integration data from the optical detecting circuit (OPD) 10 
which has been set in the Zeroth cycle is equal to or greater 
than the value of the integration data from the optical detect 
ing circuit (OPD) 10 which has been set in the first cycle, a 
determination is made that the integration data from the opti 
cal detecting circuit (OPD) 10 are not clipped, so that the 
high-brightness slice set values are decreased. In this way, by 
the slice set values which are set in the zeroth and first cycles, 
a high-brightness slice set value just before the slicing of the 
integration data from the optical detecting circuit (OPD) 10 is 
started is obtained. 

In Step 3 shown in FIGS. 2 and 3, a backlight determining 
operation is carried out. Here a backlight determining means 
determines that a subject is notina backlighted State when the 
dark ratio value described in the part of the specification 
which describes Step 1 (in which the location of the dark 
distribution is determined and the dark distribution histogram 
ratio is calculated) falls within the range of from 0 dB to less 
than -6 dB, whereas it determines that the subject is in a 
backlighted state when the dark-ratio value falls within the 
range of from 6 dB to -30 dB. In other words, a dark diff 
number of FF00h corresponds to a value of -6 dB. When, for 
example, the dark diff-number falls within the range of from 
0000h to FF00h, the backlight determining means determines 
that the Subject is not in a backlighted State, whereas, when 
the dark diff-number falls in the range of from FF00h to 
FB00h, the backlight determining means determines that the 
subject is in a backlighted state. The threshold value of 
FF00h=-6 dB is changeable. 
When, in Step 3, the backlight determining means deter 

mines that the Subject is in a backlighted State, the high 
brightness slice set value which has been discussed in the part 
of the specification describing Step 2 (in which the location of 
the bright distribution is determined and a high-brightness 
slice set value is set) is used as a high-brightness limiter value 

8 
of the integration signal for the optical detecting circuit 
(OPD) 10 in Step 4 shown in FIGS. 2 and3, and is sent to the 
optical detecting circuit (OPD) 10. In contrast, when, in Step 
3, the backlight determining means determines that the Sub 

5 ject is not in a backlighted State, the dark ratio value is nor 
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malized in Step 5 shown in FIG. 2. 
More specifically, in Step 51 shown in FIG. 3, the dark ra 

tio value is calculated by inverse operation, and the range 
from FB00h (-30 dB) to FF00h (-6 dB) is normalized to a 
range from 00h to FFh. The formula for this calculation is as 
shown, for example, in FIG. 7: 

normalized dark ratio=FFh (dark ratio-FBOOh), 
(threshold value(FFOOh)-FBOOh) 

In Step 52, a high-brightness slice tilt value is calculated. 
Here, the tilt value for clipping a high-brightness slice set 
value (which has been discussed in the part of the specifica 
tion describing Step 2 in which the location of the bright 
distribution is determined and a high-brightness slice set 
value is set) is calculated based on the normalized dark ratio. 
In the slice set value range of from 00h to FFh, the tilt value is 
calculated using the following formula: 

tilt value=slice set valuexslice set value FFh. 

This makes it possible to obtain a tilt such as a tilt (which is 
represented by line A) shown in FIG. 8. 

In Step 53, the high-brightness limiter value is calculated. 
Here, from the high-brightness slice tilt value, the normalized 
value of the dark ratio, and the high-brightness slice set 
value, the high-brightness limiter value for clipping is calcu 
lated. The high-brightness limiter value is determined using 
the following formula: 

slice tilt value--(slice set value-slice tilt value)xnor 
malized dark ratio value FFh 

The relationship between the normalized value of the dark 
ratio, the high-brightness slice set value, and the high-bright 
ness limiter value for clipping is illustrated in FIG. 9. 

In this way, the locations of the bright and dark distribu 
tions on the imaging screen are detected in order to detect the 
peak value of the brightness signal from the bright distribu 
tion. Based on the degree of darkness of the dark distribution, 
backlight correction is carried out so as to reduce the high 
brightness limiter value of the integration signal of the peak 
value-detected output of the optical detecting circuit (OPD), 
whereby the processing is completed. This results in an effec 
tive, good exposure controlling operation even for shooting 
scenes where the main Subject is not assumed to be at the 
center of the screen. 

During the backlight correction, the high-brightness lim 
iter value is reduced, so that the brightness is increased cor 
respondingly by the overexposing correcting operation, caus 
ing the dark distribution histogram ratio to be reduced. If this 
state continues, the backlight determining means determines 
that the Subject is not in a backlighted State, causing the 
high-brightness limiter value to increase, thereby decreasing 
the effect. To overcome this problem, as shown in FIG. 10, 
during the backlight correction, the histogram standard value 
for determining the dark distribution which is in accordance 
with the normalized dark-ratio value is such as to be shifted 
towards the plus direction in order to stabilize the dark dis 
tribution histogram ratio. 

Further, even if the above-described device determines that 
the Subject is in a backlighted State using the dark ratio value, 
the aforementioned device is made not to determine that the 
subject is in a backlighted state unless the f-number of the iris 
diaphragm or the exposure value (EV value) resulting from 
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the combination of the iris diaphragm and the shutter speed 
reaches a corresponding value Sufficient to carry out the back 
light correction. 

There are two reasons for this. The first reason is that, when 
the f-number of the iris diaphragm or the exposure value (EV 
value) resulting from the combination of the iris diaphragm 
and the shutter speed is close to the overexposure limit (at the 
location where the iris diaphragm is open or at the location 
where the shutter speed is lowest), the width of the overex 
posing correcting amount when the backlight determining 
means determines that the Subject is in a backlighted State 
becomes narrow, so that the backlight correction becomes 
effective only when the gain of a video signal amplifier is 
increased. 
More specifically, the phrase “the width of the correction 

amount is narrow' means that the overexposing correcting 
amount is Small other than when the gain of the video signal 
amplifier is increased, so that, in terms of the f-number of the 
iris diaphragm or the combination of the iris diaphragm and 
the shutter speed, the Subject cannot be made brighter unless 
the gain of the video signal amplifier is increased. 

In an actual digital still camera or video camera, even if the 
f-number of the iris diaphragm or the exposure value (EV 
value) resulting from the combination of the iris diaphragm 
and the shutter speed reaches a corresponding overexposure 
limit (at the location where the iris diaphragm is open or at the 
location where the shutter speed is lowest), further overexpo 
Sure can be achieved by increasing the gain of the video signal 
amplifier. However, it is known that, when the gain is 
increased, the S/N (signal-to-noise) ratio is correspondingly 
made unsuitable. 

Accordingly, unless the f-number of the iris diaphragm or 
the exposure value (EV value) resulting from the combination 
of the iris diaphragm and the shutter speed reaches a value 
which is sufficient to perform backlight correction, the above 
described device is made not to determine that the subject is 
in a backlighted State. This means that the gain of a video 
signal amplifier is not increased, so that the S/N (signal-to 
noise) ratio of the video signal is not made unsuitable. 
The values which are sufficient for performing backlight 

correction refer to an f-number (of the iris diaphragm) equal 
to or greater than f3 and an EV value (resulting from the 
combination of the iris diaphragm and the shutter speed) 
equal to or greater than -3 EV. However, these values are not 
absolute values so that other values may be used in accor 
dance with the conditions. 
The second reason is that, in a general shooting operation 

carried out indoors, there is almost no environmental condi 
tion which gives rise to a backlighted State, so that the neces 
sity of backlight correction is low. Accordingly, a determina 
tion is made as to whether the shooting operation is carried 
out indoors or outdoors in the following way. Using the 
f-number of the iris diaphragm or the exposure value (EV 
value) resulting from the combination of the iris diaphragm 
and the shutter speed, when either value is a sufficient value, 
it is determined that the shooting operation is carried out 
outdoors, and, when it is determined that the Subject is in a 
backlighted State, it is determined that the overexposing cor 
recting amount is sufficient. 

In other words, when the f-number of the iris diaphragm or 
the exposure value (EV value) resulting from the combination 
of the iris diaphragm and the shutter speed is a sufficient 
value, the fact that the outside is generally brighter than the 
inside is made use of in order to make it possible to determine 
that the shooting operation is being carried out outdoors if the 
exposure value (EV value) is equal to or greater than a pre 
determined value. Although this predetermined value varies 
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10 
with the seasons, time period, and shooting environment, and 
the like, it is, here, set at a value equal to a greater than a 
certain value. For example, it may be set equal to or greater 
than a color temperature of 3200 K. This certain value is not 
an absolute value So that it can be changed in accordance with 
the conditions. 

Accordingly, the backlight determining means makes a 
determination based on the aforementioned dark ratio value, 
and the f-number of the iris diaphragm or the exposure value 
(EV value) resulting from the combination of the iris dia 
phragm and the shutter speed. 

Accordingly, in the embodiment, the locations of the bright 
and dark distributions on the imaging screen are detected, and 
the peak value of the brightness signal is detected from the 
brightness distribution. Based on the degree of darkness of the 
dark distribution, by decreasing the high-brightness compo 
nent limiter value of the integration signal of the peak-value 
detected output of the optical detecting circuit (OPD), a 
shooting State which is like a shooting state in which the 
amount of light incident upon the image pickup device (CCD) 
is Small is created, making it possible to perform the overex 
posing correcting operation (that is, perform a rather bright 
exposure correcting operation). This makes the screen 
brighter, making it possible to increase the effectiveness with 
which backlight correction is carried out. 

In conventional devices, when the main Subject is located 
at the vicinity of the center area, it may not be able to deter 
mine that the subject is in a backlighted state even when it is 
in a backlighted State. In that case, proper backlight correc 
tions cannot be carried out, for example, the main Subject is 
underexposed because a proper exposure correction is not 
carried out. However, according to the device of the present 
invention, such problems are easily solved. 
The present invention is not limited to the above-described 

embodiment, so that various modifications may be made 
without departing from the spirit of the present invention. 
As can be understood from the foregoing description, 

according to the backlight correction system used in the 
present invention, the high-brightness component level of the 
integration value which has been obtained after an output 
signal of the image pickup device (CCD) has passed through 
the optical detecting circuit (OPD) is previously measured. 
Then, by calculating the ratio between the bright distribution 
and the dark distribution, the degree of backlighting is deter 
mined in order to Successively vary the high-brightness clip 
level. Thereafter, a proper exposure controlling operation is 
carried out so that the proper measured value is obtained at the 
backlighted Scene, or a proper exposure controlling operation 
is carried out with respect to the shooting scenes other than 
backlighted Scenes. 

In one form of the present invention, the means for detect 
ing the brightness level with every set detection frame deter 
mines the detection frame having the lowest brightness level 
by moving among the set detection frames. Therefore, the 
means can perform a detecting operation when there is at least 
one histogram frame, so that the structure can be simplified. 

In another form of the present invention, the camera device 
further comprises exposure correcting means for performing 
an exposure correcting operation using a peak value of an 
integration signal of the brightness level of an image signal 
which has been Subjected to an imaging operation at the 
image pickup device. In the camera device, the correcting 
operation which is carried out when the determination is 
made that it is a backlighted State is performed by limiting a 
high-brightness component of the image signal. Therefore, as 
an exposure controlling operation, an overexposing control 
ling operation like a controlling operation which is carried out 



US 7,400,354 B2 
11 

when the quantity of incident light is Small is carried, so that 
it is not necessary to increase or decrease the exposure stan 
dard value. Consequently, a conventional exposure control 
ling operation can be utilized, making it possible to corre 
spondingly maintain the reliability of the system. 

In still another form of the present invention, the camera 
device further comprises exposure correcting means for per 
forming an exposure correction operation using a peak value 
of an integration signal of the brightness level detected from 
the detection frame having the highest detected brightness 
level. In the camera device, the correcting operation which is 
carried out when the determination is made that it is a back 
lighted State is performed by limiting a high-brightness com 
ponent of the detected brightness level. Therefore, even for 
shooting scenes in which the main subject is not assumed to 
be at the center of the screen, an effective, good exposure 
controlling operation is carried out. 

In still another form of the present invention, when the 
camera device further comprises exposure correcting means 
for performing an exposure correction operation using a peak 
value of an integration signal of the brightness level detected 
from the detection frame having the highest detected bright 
ness level, and the correcting operation which is carried out 
when the determination is made that it is a backlighted State is 
performed by limiting a high-brightness component of the 
detected brightness level, the means for detecting the bright 
ness level with every set detection frame may determine the 
detection frame having the highest brightness level by mov 
ing among the set detection frames. Therefore, the means can 
perform a detecting operation when there is at least one his 
togram frame, making it possible to simplify the structure. 

In still another form of the present invention, when the 
camera device further comprises exposure correcting means 
for performing an exposure correction operation using a peak 
value of an integration signal of the brightness level detected 
from the detection frame having the highest detected bright 
ness level, and the correcting operation which is carried out 
when the determination is made that it is a backlighted State is 
performed by limiting a high-brightness component of the 
detected brightness level, a weighting operation is carried out 
between the brightness levels detected from the center detec 
tion frame and the detection frames in the vicinity of the 
center detection frame of the imaging Surface of the image 
pickup device and the brightness levels detected from the 
other detection frames. In addition, when the detection frame 
having the highest detected brightness level is located at the 
center and the vicinity of the center of the imaging Surface of 
the image pickup device, the correcting operation which is 
carried out when the determination is made that it is a back 
lighted State is performed to a lesser degree by reducing the 
limiting operation of the high-brightness component of the 
detected brightness level. Therefore, when other than the 
center portion or the portion in the vicinity of the center 
portion are dark, the amount of overexposing correction is 
made Small, so that the backlight correction becomes less 
effective. 

In still another form of the present invention, the detection 
of the brightness level with every set detection frame is car 
ried out using a histogram which indicates the ratio of the area 
where the brightness levels within the detection frames are 
greater than a standard value. Therefore, the detection of the 
brightness levels can be properly carried out. 

In still another form of the present invention, the camera 
device further comprises exposure correcting means which 
incorporates at least a function of adjusting a diaphragm and 
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a shutter speed. In the camera device, the correcting operation 
which is carried out when the determination is made that it is 
a backlighted State is carried out only when an adjustment 
value of the diaphragm and/or the shutter speed at the expo 
Sure correcting means is a value which allows the correcting 
operation to be carried out. Therefore, the gain of a video 
signal amplifier is not increased, so that the problem that the 
S/N (signal-to-noise) ratio of the video signal becomes an 
unsuitable value does not occur. 

In still another form of the present invention, the camera 
device further comprises exposure correcting means which 
incorporates at least a function of adjusting a diaphragm and 
a shutter speed. In the camera device, the correcting operation 
which is carried out when the determination is made that it is 
a backlighted State is carried out only when an adjustment 
value of the diaphragm and/or the shutter speed at the expo 
Sure correcting means is a value which allows determination 
of whether the shooting environment is outdoors. Therefore, 
it is possible to prevent corrections which, in general, do not 
need to be carried out indoors where the necessity of back 
light correction is low. 

In conventional devices, proper backlight correction can 
not be carried out. For example, when the main Subject is at 
the vicinity of the center area, it sometimes cannot be deter 
mined that the subject is in a backlighted state even if it is in 
a backlighted State. In that case, the main subject is underex 
posed because proper exposure correction is not carried out. 
The present invention makes it possible to easily overcome 
this problem. 
What is claimed is: 
1. A camera device for performing a shooting operation by 

converting image light into an electrical signal using an image 
pickup device, the camera device comprising: 
means for setting detection frames based on a division of an 

imaging Surface of the image pickup device into a plu 
rality of portions; 

means for detecting the brightness level with every set 
detection frame; 

means for calculating the ratio between the brightness level 
detected from the detection frame having the lowest 
detected brightness level and the average value of the 
brightness levels detected from the detection frames 
other than the detection frame having the lowest bright 
ness level; 

means for performing a weighting operation between 
brightness levels detected from a center detection frame 
and detection frames in the vicinity of the center detec 
tion frame and the brightness levels detected from the 
other detection frames, and 

exposure correcting means for performing an exposure 
correcting operation as a function of the brightness level 
of a detection frame; 

wherein, when the obtained ratio is equal to or greater than 
a predetermined value, a backlighted State, is deter 
mined and a correcting operation is performed by limit 
ing a high brightness component of the image signal as 
a function of the obtained ratio and the brightness level, 
and wherein when the detection frame having the high 
est detected brightness level is located at the center and 
the vicinity of the center of the imaging Surface, the 
correcting operation carried out for a backlighted State is 
performed to a lesser degree by reducing the limiting 
operation of the high-brightness component of the 
detected brightness level. 
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